Nature ofthe lesions.-The origin and the precise nature of these two commonplace lesions have given rise to much controversy. At first described as neoplasms it soon became evident that both differed in several respects from the generally accepted features of these tumours. For example the majority of birthmarks are congenital; proof is more difficult with moles,
but it is not improbable that most of these are also present at birth. Neither has a capsule. Growth is often limitless whilst occasionally spontaneous disappearance occurs. These are some of the facts which raised the controversy, and further knowledge may yet alter the present-day opinions.
(a) Birthmarks.-These are now regarded as congenital malformations made up of ectopic rests of mesodermal vasoformative tissue [1] . This tissue is at first solid and consists of endothelial cells similar to those which line the blood vessels, interspaced with strands of connective tissue ( Fig. 1 ). Later it becomes canalized and differentiated in varying degree so that a variety of clinical forms appears.
(b) Moles.-These lesions are made up of nwvus cells derived from the stratum germinativum of the epithelium. The term "nevus" should therefore be restricted to the lesions formed from these cells, but in view of the common clinical practice of referring to birthmarks as "naevi" insistence on this would only add to the confusion of nomenclature. It was for this reason that the less scientific terms "Birthmark and Mole" were chosen for this paper.
Clusters of nmvus cells arise and grow upwards towards the surface, or downwards into the dermis penetrating the membrane which separates it from the epidermis (Fig. 2) . The amount of pigment which forms in these cells is very variable; sometimes none is present. I. BIRTHMARKS NATURAL HISTORY (1) Diiferentiation.-When canalization occurs recognizable arteries, veins and capillaries appear (Fig. 3 ). All three elements can be found in every lesion but one usually predominates and gives the birthmark its clinical characteristics. If two are present in large amounts the commonest combination is a mixture of cavernous and capillary tissue.
(2) Complexity.-Vasoformative cells are often intermingled with other mesodermal tissues which are themselves present in excessive amount. Fibromatous and lipomatous tissue is frequently found (Fig. 4) ; myomatous, chondromatous and osseous less often.
(3) Vascularity.-The rate of circulation through a capillary lesion is very slow and the blood pressure is so low that ulceration or trauma causes little bleeding; much less than from normal skin or granulation tissue. The slight hiemorrhage which does occur is easily controlled by pressure. Cavernous and arterial lesions, however, can bleed very fiercely. Cavernous birthmarks have extensive communications with the underlying systemic veins, and arterial vasoformative collections have a blood pressure equal to or closely approximating to that in the systemic vessels supplying them. It is not precisely known whether the increasing vascularity often seen in cavernous and arterial lesions is due to the acquisition of new communications with the systemic system by the cell mass, or to dilatation of pre-existing ones. There is, however, some evidence to support the view that the former process does occur.
(4) Infection.-Rapid growth of vasoformative tissue in the superficial layers of the epithelium may cause atrophy and ulceration of the skin (Fig. 5 ). In this event the whole area becomes infected including the surrounding normal tissues, in which an acute inflammatory reaction appears (Fig. 6 ). The ulcer heals very slowly with the formation of sufficient fibrous tissue to cause the disappearance of the birthmark except for a thin peripheral ring where, presumably, the blood supply from the surrounding skin is sufficient to allow it to survive (Fig. 7) . The central healed area is usually normal enough in appearance to be cosmetically acceptable. 
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Section of Surgery 611 (5) Hyperkeratosis.-Gradual superficial extension of a vasoformative mass sometimes evokes a hyperkeratosis of the stratum corneum. This results in the formation of hard, raised nodules scattered over the surface of the birthmark (Fig. 8 ).
(6) Infarction.-It is well known that some birthmarks fade until they are no longer visible and shrink at the same time, leaving no deformity. This effect is produced by infarction and subsequent fibrosis. In some lesions, notably those at the glabella and the nape of the neck in the newborn, this is due to slowing and gradual failure of the circulation through tissue only poorly canalized [2] . There may be other factors, at present unknown, concerned in the shrinkage of larger lesions in older children. (7) Growth and disappearance.-Vasoformative tissue is capable of growth by the budding of new cells. It is also capable of increasing in size by the canalization of pre-existing solid tissue. It is not certain which plays the greater part and it is probable that both contribute in most lesions. The sudden dramatic increase in size which often occurs suggests the opening up of pre-existing tissue. But if all growth were due to canalization of pre-existing cells one would expect a very high incidence of peripheral recurrence after excision of a visible and palpable mass. In fact, this rarely if ever occurs if the edges are skirted by only a few millimetres. It is reasonable, therefore, to assume that the ability of such a lesion to grow is largely due to its power to bud new cells.
There is still much controversy regarding the frequency with which birthmarks disappear spontaneously. The problem arises because it is well known that they are commoner in children than in adults. Many workers have sought a solution by sending questionnaires to patients previously seen and documented. Lister [3] , Bowers [4] , and Walter [5] , are all impressed with the high percentage of spontaneous cures whilst Pfahler [6] , and Watson and McCarthy [1] , amongst others, are entirely unconvinced. Pfahler states that he has never seen spontaneous disappearance whilst Watson and McCarthy record only 3 cases out of a series of 1,056. Those who believe there is a high incidence of spontaneous cure are in agreement that this is more likely to occur in the cavernous than the capillary type. As a surgeon one cannot help being impressed by the large number of lesions which do not disappear, by the number which grow rapidly and by the diversity of their structure and clinical form. It is not unlikely that all types can and sometimes do regress spontaneously but it is equally true that all types can grow rapidly. In my view the two which grow most rapidly and with the most serious consequences are the mixed caverno-capillary with large venous communications, and the bright red strawberry marks which often start as a single slightly raised small red spot ( Fig. 9A , B, C). Both these may reach giant proportions in a short while and extend so widely as to become inoperable; they can then cause death from hemorrhage, invasion of vital structures or cardiac damage. Capillary port-wine stains are also known to persist although they rarely increase dramatically in size or show a tendency to invade deeply. 1 do not think a pulsatile arterial birthmark ever regresses spontaneously. In my experience small, pale, flat, capillary lesions in the skin and small compressible subcutaneous cavernous lesions on the scalp are the most likely to regress, but it is my impression that even in these groups regression rarely occurs in children over 7.
CLINICAL CLASSIFICATION
Whilst all birthmarks are basically the same in that they are derived from vasoformative tissue it is not surprising that their clinical appearances are diverse, considering the variations in type, depth, site, and rate of growth, vascularization and canalization. When the pathological accidents of infection, infarction, thrombosis and fibrosis are added to this list of variables, it is amazing that the clinical pattern repeats itself often enough for any useful classification to be made.
The following classification includes the lesions commonly met in practice:
(1) Spider nevus.-This consists of a central mass of endothelial cells with capillaries radiating from it. Tt may not be clinically apparent at birth; it grows slowly and may regress spontaneously ( Fig. 10 ).
(2) Neonatal staining.
--This appears at birth as a small, flat, pink lesion on the head or neck. The glabellar and nuchal regions are the commonest sites. It consists of a thin layer of endothelial tissue in the skin. Canalization is slight and circulation through it is slow.
ft always disappears in a few months. The most likely explanation of its occurrence and subsequent disappearance is that blood is driven into it by the pressure exerted on the bead at parturition but that when this is relaxed the circulation gradually fails again and thrombosis causes infarction and fibrosis.
(3) Superficial capillary hwmangiolna.-(a) Salmon patch: This is a flat, pink lesion in 33 Section of Surgery 613 the skin. It occurs more commonly on theihead and neck than elsewhere. It is often extensive and blanches with pressure. This type rarely grows dramatically and may fade completely in childhood ( Fig. 11 ).
(b) Port-wine stain: This merits differentiation from the above group since it is different in behaviour and appearance although similar in structure. It consists of a thin layer of capillary tissue situated in the dermis. Circulation through it is poor. It is mauve and, although flat, frequently has several small hyperkeratotic nodules on its surface. It rarely if ever fades but grows with the child to persist in the adult without further enlargement (Fig. 12a, b ).
(c) Strawberry mark: This is bright red, lobulated, and raised above the surface. It frequently starts as a single lobule and often grows with dramatic rapidity. Extensions may appear in the skin as outriders, separate from the main mass and later become incorporated with it. It invades deeply and is therefore potentially dangerous since it can readily become inoperable ( Fig. 13 ). Despite these characteristics circulation through it is comparatively slow and the blood pressure is low. UJlceration of the overlying skin often occurs but hxemo-Proceedings of the Royal Society of Medicine rrhage is rarely severe. Fibrosis from the inevitable infection which follows, may bring about regression or cure. This lesion occurs with greater frequency on the limbs and trunkl than the salmon patch or the port-wine stain.
(4) Cavernous hamangioma.-This is a raised swelling which is soft and partly compressible. Capillary and arterial elements can be found in it but cavernous tissue predominates. When the blood is squeezed from it solid vasoformative tissue can be felt in variable amount. When the pressure is released the tumour swells up again as the blood flows back into the large venous spaces which compose it. A capillary strawberry mark is not infrequently present as a hood in the overlying skin. If not, the skin is thin and inelastic with a faint blue discoloration caused by the close proximity of the blood beneath. Hemorrhage from trauma can be torrential since there is often extensive communication with the systemic veins. Whilst it is true that small lesions of this type on the scalp can regress, the majority, in my experience, persist and some grow relentlessly with occasional sudden dramatic increases in size as further vascularization occurs. The lip and cheek are common sites for these lesions and despite their softness they always profoundly affect the shape and size of the underlying bones. The eruption of the teeth is interfered with and the alveoli so distorted that there is gross malocclusion on the affected side. There is no justification in refraining from treating these cases in the hope that the lesion may ultimately regress (see Section of Surgery 615 of pre-existing vessels, although it may easily be mistaken for this when it occurs on the face. It may grow rapidly even in a young baby and when surface erosion occurs spurts of blood come from it and require immediate control by digital pressure. A cavernous element is sometimes combined with it, in which case it is possible to discern both the steady filling of the venous spaces and the return of arterial pulsation on release of pressure on the mass (Fig. 14) . (6) Diffuse hwmangiomatous giantism.-This is a condition in which a part of the body is hypertrophied as the result of widespread capillary lesions in it. It usually occurs in a limb when the ectopic vasoformative tissue can be demonstrated in all its components, including bone. The limb is increased in length as well as girth since the increased blood supply causes an overgrowth of all tissues (Fig. 15 ). There is such a large arteriovenous anastomosis through the vast capillary bed that right-sided heart failure may be precipitated unless high ligature of the main vessels or even amputation is undertaken in time. The limb is hot and may be painful. In my experience there is usually a lymphangiomatous element present as well, with gross enlargement of the lymphatic vessels. (7) Multiple familial telangiectases.-This is rare but merits inclusion because it is a well-defined clinical entity and may on occasion present difficulty in diagnosis. It consists of multiple small capillary hemangiomata affecting chiefly the mucous linings of the nose throat and stomach. But lesions.are also found in the parenchyma of the lung and in other viscera. There are nearly always a few small spider naevi on the skin. Attention is often drawn to the condition by spontaneous hemorrhages from mucosal surfaces in middle life; it may reveal itself as an epistaxis, a hTmatemesis or a haemoptysis. The multiple lesions in the stomach are often referred to as purpura of the stomach although the condition has nothing to do with thrombocytopenic purpura. The familial incidence of the condition is usually well marked.
TREATMENT

INDICATIONS
(1) Hwmorrhage.-Its prevention or arrest. Emergency treatment may be required to stop bleeding resulting from injury to, or ulceration of, a cavernous or an arterial hemangioma. More rarely it may lve needed after similar accidents to a capillary strawberry mark. Treatment is sometimes indicated to forestall a likely himorrhage in a cavernous or an arterial lesion where the overlying skin is thin. Treatment is also occasionally called for to arrest hwemorrhage from mucosal surfaces in familial telangiectases.
(2) Ulceration.-This complication will necessitate careful daily treatment until the ulcer has healed. This may take many weeks.
(3) Growth.-This is one of the most important indications for treatment and demands immediate action as soon as the lesion is seen to be extending. This applies particularly to young babies in whom the rapidity of growth is often such that even a short delay may be sufficient to allow the tumour to infiltrate very widely. It is certainly the commonest in adults who seek relief from social embarrassment and psychological handicap. The frequency with which birthmarks occur on the face and their preponderance in females in a ratio of 3-1 make this readily understandable.
METHODS OF TREATMENT
(1) To sclerose the mass of vasoformative tissue, producing thrombosis in the canalized parts and devascularization of the whole lesion by the production of scar tissue.
(2) To remove the whole vasoformative mass, canalised and solid.
(3) To combine both the above methods. SCLEROSING AGENTS Innumerable methods have been advocated to sclerose birthmarks and individual preference can be freely indulged. Some methods, however, are known to be risky and others to be relatively unsuccessful. The list given here includes the majority of methods in common use and the views expressed about each are necessarily personal. (i) Surface radium (beta radiation).
(ii) Interstitial radium (radon seeds and radium needles). (iii) X-rays. (iv) Radio-active paints (thorium-X). Proceedings of the Royal Society of Medicine (a) Heat.-I prefer the diathermy to the cautery since with the latter there is always the risk of a red hot end accidentally falling on or touching the patient. Moreover with the diathermy it is possible to introduce the needle before turning on the current so that uniform heat is delivered to the full depth of the lesion when required. I believe that a spider nevus is best dealt with in this way. The whole of the vasoformative core is first sclerosed through a single puncture and then the skin is lightly touched with the needle point over the radiating venules without penetrating it. The single central puncture does not leave a visible scar.
Diathermy is also useful for treating some superficial capillary naevi, particularly where these are too extensive for the use of a beta radium plaque or are in a difficult position (Fig. 16 ). It is not satisfactory for port-wine stains but is helpful in large, flat salmon patch I~~~~~~~~~~~~~~~I 16 lesions and for tidying up any residual blemishes in raised strawberry marks not cured by injection treatment. When used for extensive capillary nievi the diathermy point must not penetrate the skin or it will leave unsightly scarring of the area. Instead, the entire surface of the lesion should be fulgurated by sparking the current as individual pin points set very close to each other. A general anresthetic is needed and it is advisable to have more than one sitting for a large birthmark since it is painful for forty-eight hours post-operatively, and time consuming and tedious for the operator. The same area will often have to be fulgurated more than once but a minimum of two months should be allowed to elapse before this is done. The beneficial result of diathermy is slow to appear and it is very easy to overtreat the skin by not waiting long enough. This may produce a hypertrophic scar, as ugly as the original birthmark (Fig. 17) . 616 636 Section of Surgery (b) Cold.-Carbon dioxide snow has been used for many years in the treatment of birthmarks. Its usefulness is limited by its inability to act at a depth of more than one or two millimetres. It can, however, be used to treat flat capillary salmon patch lesions and spider nmvi. The size of the applicator prevents its use for large lesions and some patients and parents complain of the circular ring of thin white skin which it often leaves. For this reason I prefer to use alternative methods even for small flat capillary lesions, although it is universally acknowledged that a perfect result can sometimes be achieved with it in such cases.
(c) Irradiation.-(i) Surface radium: The application of a beta radiation plaque is, in my opinion, the best way to treat a flat salmon patch capillary lesion except when this is so large that treatment would be inordinately protracted. Carefully used the plaque leaves no mark at all. It has the great merit that its use does not frighten young children since it is small, light, easily applied and does not necessitate the child lying still. These facts justify its use even for comparatively large lesions on some occasions. The inability of beta rays to penetrate the tissues restricts the use of the plaque in the same way as carbon dioxide to superficial flat capillary lesions.
(ii and iii) Interstitial radium and X-rays: In my opinion the use of gamma rays either as radon, radium or X-rays is absolutely contraindicated fbr birthmarks except possibly for a very large infiltrating cavernous lesion. When operation is needed as a life-saving measure in such a case the very formidable operative risks can sometimes be reduced with justification in this way. The tragedies of treating benign birthmarks with gamma rays are not fully appreciated since the ill-effects may not become apparent for many years. The growth of normal surrounding tissues is retarded in children and radiation dermatitis is unnecessarily risked at all ages. A growing epiphysis is especially easily damaged. (Figs. 18 A and B ).
(iv) Radio-active paints: I have no personal experience of the use of these substances 37, 617 Proceedings of the Royal Society of Medicine which deliver beta rays. They are used in the treatment of flat superficial lesions and I understand that the results are variable but on occasion very good [4] .
(d) Injection of irritantfluids.-(i) Boiling water: The possibility of serious accident from spilling this on the patient absolutely precludes its use in my view. Since the lesion under treatment is usually on the face such an accident is a tragedy. The amount of sclerosis produced by boiling water is, moreover, variable and unpredictable which is an additional contraindication to its use.
(ii) Saturated saline: This is ap excellent sclerosing agent (Fig. 19) , but so powerful that if injected into the skin, or in too great a quantity immediately beneath it, will cause a 
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Section of Surgery slough. Its use was first suggested to me by Denis Browne [7] . Cavernous, mixed cavernous and capillary lesions and raised capillary strawberry marks can all be treated satisfactorily with it. Its power to shrink a large soft cavernous lesion is often dramatic and in so doing it usually takes the colour out of any overlying capillary skin blemish (Fig. 20) . Its effect on the strawberry mark is also satisfactory (Fig. 21) . A few small unfaded areas sometimes remain, however, and these are best dealt with by means of the diathermy or ethamolin.
The indications for the use of saturated saline are to shrink and fade such birthmarks when they are in areas where excision would be difficult or disfiguring, to lessen the magnitude of any surgery ultimately needed and to hold in checkrapidly growing massive lesions until a baby is old enough to withstand major surgery. I have now treated over a hundred cases by the injection of saturated saline and the technique I employ is as follows.
The child attends the hospital as an outpatient. The average number of injections needed has been six. They are given at intervals of one month. Injection is made under general anmsthesia. A very fine (No. 20) needle is introduced obliquely through surrounding normal skin. The fluid is scattered in the depths of the lesion. No more than 0-2 ml. are injected at any one spot at one time. The total amount of fluid injected varies with the size of the lesion. The amount injected on each occasion in the case illustrated in Fig. 20 was 2 ml. and in Fig. 21 0*5 ml. On three occasions 15 ml. were given in an attempt to hold in check the lesion seen in Fig. 9 . It was unsuccessful, doubtless on account of the vast communications with the venous system. Except in these large cavernous lesions penetration of a vessel by the needle is rare; the majority of injections are interstitial. When it does happen have always welcomed the opportunity of injecting the saline intravascularly but I have not put more than 0 5 ml. into the vessel in a young baby for fear of convulsion; this has never occurred. After injection the lesion is compressed for twenty-four hours with a pad of gauze held with elastic adhesive tape. Compression appears to increase the sclerosis and it has recently been suggested to me by Truman Blocker [8] in America that it would be worth emptying the lesion first by sticking transparent adhesive tape over it and injecting through this under direct vision. There is considerable swelling for forty-eight hours after the injection but little pain is experienced.
The danger ofsloughing the skin by injecting saturated saline into it is so great that repetition of the warning against doing so is justifiable.
The only serious disadvantage to the use of saturated saline is that children become apprehensive of visiting hospital when they know that an aneesthetic awaits them each time. This disadvantage is obviously outweighed when its use is restricted to the indications given above, but is sufficiently serious to contra-indicate its employment for small lesions in situations where they can be removed without causing disfigurement. It is also worth noting that the organization needed to treat large numbers of children as outpatients is considerable, since accommodation is required for them to rest after the anxesthetic.
(iii) Ethamolin froth: This is made by shaking1 ml. of Ethamolin (or sodium morrhuate 5 %) with an equal amount of air in a syringe. I used this in an endeavour to treat port-wine stains by the intradermal injection of minute quantities of a substance which, although an irritant, would not slough the skin. The results have been disappointing and I have abandoned the attempt; but Ethamolin froth has proved very satisfactory in the later stages of the injection treatment of strawberry marks, when final injections have been needed so close to the skin that I have been doubtful of the wisdom of using saturated saline. This substance often improves the result when injected intradermally in very small quantities.
It does not slough the skin.
SURGERY
Port-wine stains, arterial haemangiomata and massive cavernous lesions need to be excised and the defects repaired. Haemangiomatous giantism demands ligation of the appropriate vessels, and under the circumstances noted above some small lesions suitable for saline injection are also best treated surgically.
The method of repair will be determined by the amount and depth of the tissue excised.
Thin port-wine stains should in my opinion be replaced by a comparably thin skin graft. The use of a skin flap for these lesions on the face robs it of its natural play of expression. The stain should be excised and grafted in stages at intervals of three months so that the boundaries of each graft fall into the natural lines of the face (see Fig. 12 ). If these are ignored and a single large graft is used, subsequent contraction may cause unsightly distortion.
Where the full thickness of the lip or cheek has to be removed, a pedicle flap with an appropriate lining must be provided (Fig. 14) . on 619.
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II. MOLES Ci3NicAL TYPES
(1) Flat.-This is the commonest type of nevus cell lesion. The amount of pigment is variable and it is scattered diffusely in the nevus cells and in the stratum germinativum of the epidermis (Fig. 22) . The lesions are often multiple and may be very extensive.
(2) Hyperkeratotic.-Upward growth of the nevus cells sometimes evokes a hypertrophic response in the stratum corneum similar to that seen in birthmarks ( Figs. 23 and 25) . The lesion then stands out from the skin as a series of pigmented nodules.
(3) Hirsute.-The association of thick tufts of hair with a mole is not uncommon (Fig. 24) . The nievus cells are seen to be present in great profusion in these lesions surrounding the hair follicles. There is usually a great quantity of pigment in the cells of such moles. (1) Growth.-After starting by comparatively rapid enlargement from a very small lesion, moles usually grow through childhood keeping pace with the growth of the part on which they are situated. They cease growing when adult life is reached but are liable after this to sudden rapid increases in size interspaced with periods of quiescence lasting many years. They do not regress spontaneously.
(2) Malignancy.-The clinical diagnosis of malignancy is difficult to make. An increase in size, friability, vascularity or pigmentation is not proof of malignancy, but merely that the mole is in a phase of activity. It is true that if malignancy occurs it is most likely to do so during such a phase but the only proof that it has taken place is cytological. This puts a r-40 620 41 Section of Surgery 621 grave responsibility on the histologist who has to search the whole lesion most carefully. None the less, the appreciation of this point, whilst emphasizing the need for excisionif activity is observed, gives hope that despite it the lesion may still be benign. Conversely, it emphasizes that the lesion may be malignant even in the absence of pigmentation or friability. The microscope has to decide. Malignancy is so rare before puberty that one is tempted to say that it never occurs whatever the clinical appearance may be.
(3) Metastasis.-The practical points with regard to the spread of a malignant mole are that it travels to the regional lymphatic nodes through the main lymphatic vessels, that it may form a chain of non-pigmented cutaneous seedlings along the line of these channels and that it tends to recur locally as a ring of similar seedlings an inch or two away from the site of the original tumour. This last fact suggests early invasion of the local tissues or cutaneous lymphatics and demands very wide excision of a mole when it is removed from an adult during a phase of activity. TREATMENT There is not, so far as I am aware, any method of treating moles other than by excision, nor is there any evidence that they disappear spontaneously. The principal indication for their removal in children is cosmetic, although fear of malignancy when the child is grown prompts some parents to seek treatment despite the known fact that the incidence of malignant change in adult life is very small.
The ideal form of treatment is by excision and suture (Fig. 25 ). But where the shape or size of the lesion does not permit this the surgeon has a choice between excision and grafting (Fig. 26) , and partial excision repeated at three monthly intervals until the lesion has been completely removed. This procedure is quite safe in children and often provides the best solution cosmetically in large lesions. Sometimes the two methods can be advantageously combined by placing a graft centrally and removing surrounding pieces of the mole afterwards ( Fig. 27) . 
